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(54) Control apparatus and method for automatically changing plate cylinders in rotary press 



(57) The control apparatus, in a rotary press having 
a plurality of printing units, perfonns a first calculation 
of subtracting the number of effective copies from the 
required number of copies for an operating printing unit 
and a second calculation of subtracting the number of 
copies of the operating printing unit from the result of 
the first calculation until a standby printing unit being 
ready to be operated, then outputs a first signal when 
the second calculation results 0 or less, a second signal 
when the first calculation results 0 or less, a control mes- 
sage to accelerate the printing unit to a predetermined 
operation speed to the printing control unit of the stand- 
by printing receiving the first signal, and a control mes- 
sage to decelerate and stop the printing unit to the print- 
ing control unit of the operating printing unit receiving 
the second signal. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] This invention relates to a control apparatus for 
automatically changing plate cylinders for use in a rotary 
press comprising a plurality of printing sections; each 
printing section having a plate cylinder and ink feeding 

means for feeding ink to a printing plate surface on the 
outer peripheral surface of the plate cylinder, Independ- 
ent printing drive means for driving at least a plate cyl- 
inder a first state changing unit for independently 
changing at least each plate cylinder from the printing 
state enabling printing to the non-printing state disabling 
printing, and a second state changing unit for independ- 
ently changing each ink feeding means from the ink 
feeding state enabling ink feeding to the ink non-feeding 
state disabling ink feeding; the plate cylinder that may 
be in printing operation being automatically changed so 
that a preceding printing operation can be continuously 
taken over without stopping the rotary press by a suc- 
ceeding printing operation where a printing material 
having in whole or in part different printing contents from 
those printed in the preceding printing operation is print- 
ed. 

2. Description of the Related Art 

[0002] A rotary press comprising a plurality of printing 
sections so that a preceding printing operation can be 
continuously taken over without stopping the rotary 
press by a succeeding printing operation where a print- 
ing material having in whole or in part different contents 
from those printed in the preceding printing operation is 
printed by changing plate cylinders being used for print- 
ing operation has been disclosed In Japanese Pub- 
lished Unexamined Patent Application No. Hei-8(1996)- 
207233, for example. 

[0003] This rotary press comprises a plurality of print- 
ing sections; each printing section having at least inde- 
pendent drive means for driving the plate cylinder there- 
of, and a unit for independently changing over each 
plate cylinder from a printable state to an unprintable 
state or vice versa so that plate cylinders used in the 
preceding printing operation can be changed in part or 
in whole in the succeeding printing operation where a 
printing material having in part or in whole different con- 
tents from those printed in the preceding printing oper- 
ation is printed. 

[0004] In this rotary press, plate cylinder changing 
and speed adjustment for independently changing over 
each plate cylinder from a printable state to an unprint- 
able state as necessary are accomplished by a control 
apparatus when changing over a preceding printing op- 
eration to a succeeding printing operation. 
[0005] In Japanese Published Unexamined Patent 
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Application No. Hei-8(1996)-207233, no specif ic details 
about control using the control apparatus are disclosed. 
In particular, no specific details about control processing 
as to how a plate cylinder being changed over is desig- 

5 nated when changing plate cylinders to independently 
change over each plate cylinder from a printable state 
to an unprintable state as necessary, or as to how the 
timing of actuating the plate cylinder that has been 
stopped and left in the unprintable state, increasing the 

10 speed thereof to match with the printing operation speed 
of the rotary press at that point of time is determined, 
are not disclosed. 

[0006] In printing operation, the required number of 
print copies is determined in advance for each printing 

'5 material . The number of print copies prior to the change- 
over of plate cylinders therefore has to be set to the re- 
quired minimum to minimize, or eliminate, unnecessary 
printing paper (spoilage). In the rotary press disclosed 
in Japanese Published Unexamined Patent Application 

20 No. Hel-8(1996)-207233, it Is not clear how these re- 
quirements can be satisfied. 

SUMMARY OF THE INVENTION 

25 [0007] It is an object of the present invention to pro- 
vide rotary press control apparatus for use in a rotary 
press comprising a plurality of printing sections, in which 
the number of print copies prior to the changeover of 
plate cylinders can be reduced to the required minimum, 

30 making it possible to achieve printing with unnecessary 
printing paper (spoilage) minimized or eliminated, thus 
preventing printing cost from increasing due to genera- 
tion of unnecessary printing paper (spoilage) in a print- 
ing operation where a preceding printing process can 

35 be continuously changed, without stopping the rotary 
press, to a succeeding printing operation where a print- 
ing material having in part or in whole different contents 
from those printed in the preceding printing operation is 
printed. 

40 [0008] To achieve these objectives, the present inven- 
tion provides a control apparatus for automatically 
changing plate cylinders for use in rotary press which 
provides a plurality of printing units, wherein each print- 
ing unit comprises at least a plate cylinder and an ink 

45 feeder to the printing plate surface on the outer periph- 
ery of the plate cylinder, a printing drive unit to drive at 
least a plate cylinder, a first state changing unit to indi- 
vidually change at least each plate cylinder from a print- 
ing state enabling printing to a non-printing state disa- 

so bling printing, a second state changing unit to change 
each ink feeder from an ink feeding state enabling ink 
feeding to the printing plate surface to an ink non-feed- 
ing state disabling Ink feeding, wherein the apparatus 
comprises; a reference control section performing an in- 

55 put operation of at least an operation instruction for a 
printing operation, such as start, acceleration/decelera- 
tion and stop, outputting a drive reference correspond- 
ing to the operation instruction, and selectively output- 
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ting a monotonously increasing reference speed that 
monotonously Increases at a predetermined gradient 
and a monotonously decreasing reference speed that 
monotonously decreases at a predetermined gradient, 
aside from the outputting of the drive reference; a drive 
control section being provided for each printing drive 
unit for controlling the rotation of the printing drive unit 
on the basis of a signal from the reference control sec- 
tion; a printing control section setting a required number 
of print copies for a printing operation , carrying out a first 
calculation where "1" is subtracted from the required 
number of print copies for the printing operation every 
time a printing material is detected at a predetermined 
detecting position and a second calculation where a pe- 
riod of time for a currently stopped printing drive unit to 
be driven at the monotonously increasing reference 
speed and reach a printing operation speed at that point 
of time in the printing operation is calculated, calculating 
the number of printing materials to be printed when the 
printing operation at that point of time is continued for 
the calculated period of time, and subtracting at all times 
the sum of the calculated number of printing materials 
and a predetennined constant from the value obtained 
in the first calculation, outputting a first signal when a 
value obtained in the second calculation becomes less 
or equal "0," and outputting a second signal when a val- 
ue obtained as the calculation result of the first calcula- 
tion becomes less or equal "0;" and an operation control 
section outputting a state changing signal for operating 
the first state changing unit to change the state of plate 
cylinders, and the second state changing unit to change 
the state of the Ink feeder, wherein the drive control sec- 
tion outputs the monotonously increasing reference 
speed in response to the output of the first signal in a 
predetermined relationship, and outputs the monoto- 
nously decreasing reference speed in response to the 
output of the second signal In a predetermined relation- 
ship, and the operation control section outputs an oper- 
ation signal for operating the first state changing unit and 
the second state changing unit in response to the output 
of the second signal in a predetermined relationship. 
[0009] Furthermore, the control apparatus according 
to the present invention may be characterized in that an 
reference control section designates a printing section 
to be used in a first printing operation, or distinguishes 
and designates a printing section to be newly used and 
the printing section that has been designated for the pre- 
ceding printing operation and is to be continuously used 
for each of the subsequent printing operations is provid- 
ed. 

[0010] Furthermore, the control apparatus according 
to the present invention may be characterized In that the 
printing control section is provided in such a mannerthat 
the number of effective printing materials upstream of a 
predetermined detecting position at which printing ma- 
terials are detected can be set, and that the number of 
effective printing materials in the upstream can be sub- 
tracted from the required number of print copies during 



the first calculation. 

[0011] Furthermore, the control apparatus according 
to the present invention may be characterized in that the 
reference control section is provided as a master control 
5 section, and the drive control section is provided as a 
slave control section subordinated to the master control 
section. 

[0012] The present invention also provides a control 
method for automatically changing plate cylinders for 

10 use in a rotary press providing a plurality of printing 
units, wherein each printing unit comprises at least a 
plate cylinder and an ink feeder to the printing plate sur- 
face on the outer periphery of the plate cylinder, a print- 
ing drive unit to drive at least a plate cylinder, a first state 

'5 changing unit to individually change at least each plate 
cylinder from a printing state enabling printing to a non- 
printing state disabling printing, a second state changing 
unit to change each ink feeder from an ink feeding state 
enabling ink feeding to the printing plate surface to an 

20 ink non-feeding state disabling ink feeding, the method 
comprises the steps of performing the input operation 
of at least an operation instruction for a printing opera- 
tion, such as start, acceleration/deceleration and stop, 
outputting a drive reference corresponding to the oper- 

25 ation instruction, and selectively outputting a monoto- 
nously Increasing reference speed that monotonously 
increases at a predetermined gradient and a monoto- 
nously decreasing reference speed that monotonously 
decreases at a predetemiined gradient, aside from the 

30 outputting of the drive reference, being provided for 
each printing drive unit for controlling the rotation of the 
printing drive unit on the basis of a signal from the ref- 
erence control section, setting a required number of 
print copies for a printing operation, carrying out a first 

35 calculation where "1" is subtracted from the required 
number of print copies for the printing operation every 
time a printing material is detected at a predetermined 
detecting position and a second calculation where a pe- 
riod of lime for a currently stopped printing drive unit to 

40 be driven at the monotonously increasing reference 
speed and reach a printing operation speed at that point 
of time in the printing operation is calculated, calculating 
the number of printing materials to be printed when the 
printing operation at that point of time is continued for 

45 the calculated period of time, subtracting at all times the 
sum of the calculated number of printing materials and 
a predetermined constant from the value obtained in the 
first calculation, outputting a first signal when a value 
obtained in the second calculation becomes less or 

50 equal "0," and outputting a second signal when a value 
obtained as the calculation result of the first calculation 
becomes less or equal "0;" and outputting a state chang- 
ing signal for operating the first state changing unit for 
changing the state of plate cylinders, and the second 

55 state changing unit for changing the state of the ink feed- 
ing means feeding ink, wherein the drive control section 
outputs the monotonously increasing reference speed 
in response to the output of the first signal in a prede- 
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termined relationship, and outputs the monotonously 
decreasing reference speed in response to the output 
of the second signal in a predetermined relationship and 
the operation control section outputs an operation signal 
for operating the first state changing unit and the second 
state changing unit in response to the output of the sec- 
ond signal in a predetermined relationship. 
[0013] In one preferred mode, the present invention 
starts the control apparatus for automatically controlling 
plate cylinders according to the present invention prior 
to a printing operation, enters into the printing control 
section for memory at least information on printing cyl- 
inders being used and individual printing information in- 
cluding the required number of print copies for each of 
several printing operations scheduled to be continuous- 
ly operated. The reference control section receives the 
printing infomiation, and combines the drive control sec- 
tions for the drive means to be controlled In that printing 
operation and designates them as a group. 
[0014] Upon completion of group designation, the 
printing operation is started. The printing operation is 
carried out as the drive means are driven via the drive 
control section on the basis of the drive reference output 
by the reference control section in accordance with the 
operation Instructions from the input processing section. 
[0015] As the printing operation is started^ a printing 
material is detected at a predetennined position and 
subtracted from the required number of print copies in 
the printing control section. At the printing control sec- 
tion, the drive reference output by the reference control 
section is input at all times and the printing operation 
speed at that point of time is recognized. At the same 
time, when the drive means that has been stopped at 
that point of time is driven via the drive control section 
on the basis of the "monotonously increasing reference 
speed" output by the reference control section, the time 
required until the drive means reaches the printing op- 
eration speed at that point of time is calculated, and the 
number of printing materials printed when the printing 
operation at that point of time is continued as long as 
the calculated time. 

[0016] Then, the calculated number of printing mate- 
rials and a predetermined constant (integer), which will 
be described later, are subtracted from the aforemen- 
tioned required number of print copies. When the value 
obtained by subtracting the detected number of printing 
materials, the calculated number of printing materials 
and the predetermined constant (integer) from the re- 
quired number of print copies becomes less or equal "0," 
the printing control section outputs a first signal. Further- 
more, when the value obtained by subtracting only the 
detected number of printing materials from the required 
number of print copies becomes less or equal "0," the 
printing control section outputs a second signal. 
[001 7] Or, the first signal and the second signal men- 
tioned above are output at the point of time when the 
value obtained by subtracting the number of effective 
printing materials upstream of a predetermined detect- 
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ing position at which printing materials are detected, to- 
gether with them, from the required number of print cop- 
ies becomes less or equal "0." As the aforementioned 
predetermined constant (integer), used Is a number 

5 slightly greater than the number of printing material to 
be printed at the maximum printing operation speed dur- 
ing the period of time required for the drive means that 
has been driven from the stopped state at that point of 
time at the "monotonously Increasing reference speed" 

10 and reached the printing operation speed at that point 
of time to be phase-adjusted to match with the phase of 
the drive reference signal so that the drive means comes 
to have a phase in which printing operation is possible. 
[0018] Upon receipt of the first signal, the reference 

15 control section outputs a "monotonously increasing ref- 
erence speed" to the drive control section correspond- 
ing to the drive means so as to start the drive means of 
the printing section that has not been used in the current 
printing operation and Is to be used in the next printing 

20 operation, and Increase the speed thereof to the printing 
operation speed at that point of time. 
[0019] As a result, the drive control section to which 
the "monotonously increasing reference speed" is Input 
actuates the corresponding drive means in accordance 

25 with the "monotonously Increasing reference speed" to 
increase the speed of the drive means. As the "monot- 
onously Increasing reference speed" agrees with the 
reference speed of the "drive reference" output by the 
drive control section, then the drive control section 

30 changes over the output to the drive control section to 
which the "monotonously increasing reference speed" 
has been input to the "drive reference" so as to control 
the rotation of the drive means corresponding to the 
drive control section on the basis of the "drive refer- 

35 ence." 

[0020] Not only the drive means but also the printing 
cylinders, such as the plate cylinders, that have been 
shifted to the control on the basis of the drive reference 
output by the reference control section are controlled so 

40 as to be operated in a phase enabling printing operation. 
After the drive means, that is, the aforementioned print- 
ing cylinders have been controlled so as to be operated 
in a phase enabling printing operation, a second signal 
is output. The second signal is input into the operation 

45 control section and the reference control section. 

[0021] Upon receipt of the second signal, the opera- 
tion control section actuates the second state changing 
unit of the printing section that has been used in the cur- 
rent printing operation and is not to be used in the next 

50 printing operation so as to change into an Ink non-feed- 
ing state, and at the same time actuates the second 
state change unit of the printing section that has not 
been used in the current printing operation and Is to be 
used In the next printing operation to change into an ink 

55 feeding state. 

[0022] The operation control section then actuates 
the first state changing unit of the printing section that 
has not been used in the current printing operation and 
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is to be used in the next printing operation to change 
into a printing state, and at the sanne time actuates the 
first state changing unit of the printing section that has 
been used In the current printing operation and is not to 
be used in the next printing operation to change Into a 
non-printing state. 

[0023] When the first state changing unit of the print- 
ing section that has been used in the current printing 
operation and is not to be used in the next printing op- 
eration is changed to a non-printing state, the reference 
control section outputs a "monotonously decreasing ref- 
erence speed" to the drive control section correspond- 
ing to the drive means of the printing section that has 
been used in the current printing operation and is not to 
be used In the next printing operation so as to stop that 
drive means. The drive control section to which the "mo- 
notonously decreasing reference speed" is Input decel- 
erates and stops the corresponding drive means in ac- 
cordance with the "monotonously decreasing reference 
speed." 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] These and other objects, aspects, features 
and advantages of the present Invention will better be 
understood from the following detailed description and 
the drawings attached hereto showing certain illustra- 
tive embodiments of the present invention. In this con- 
nection, it should be noted that such embodiments as 
Illustrated In the accompanying drawings are Intended 
in no way to limit the present invention, but to facilitate 
an explanation and understanding thereof. 
[0025] FIG. 1 is a schematic diagram showing part of 
an embodiment of the present invention. 
[0026] FIG. 2 is a schematic diagram showing part of 
an embodiment of the present invention, the left end 
thereof being connected to the right end of FIG. 1 to fomn 
the entire construction. 

[0027] FIG. 3 Is a schematic block diagram showing 
an embodiment of the present Invention, with the master 
control section, the slave control section, the printing 
control section and the operation control section con- 
nected to form the entire construction. 
[0028] FIG. 4 is a schematic block diagram of a print- 
ing couple in an embodiment of the present invention. 
[0029] FIG. 5 is a diagram showing typical examples 
of a group designation message to be transmitted by the 
master control section, and response messages to It by 
the slave control section and the operation control sec- 
tion. 

[0030] FIG. 6 is a typical example of a control mes- 
sage for driving and controlling the drive means corre- 
sponding to the slave control section belonging to each 
printing operation group, 

[0031] FIG. 7 Is a typical example of a control mes- 
sage for driving and controlling the drive means corre- 
sponding to the slave control section belonging to each 
printing operation group. 
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[0032] FIG. 8 is a typical example of a control mes- 
sage for driving and controlling the drive means corre- 
sponding to the slave control section belonging to each 
printing operation group. 
5 [0033] FIG. 9 is a typical example of a control mes- 
sage for driving and controlling the drive means corre- 
sponding to the slave control section belonging to each 
printing operation group. 

[0034] FIG. 1 0 Is a typical example of a control mes- 
10 sage for driving and controlling the drive means corre- 
sponding to the slave control section belonging to each 

printing operation group. 

DETAILED DESCRIPTION OF THE PREFERRED 
15 EMBODIMENTS 

[0035] FIG, 1 is a schematic diagram showing part of 
an embodiment of the present invention. FIG. 2 is a 
schematic diagram showing part of an embodiment of 

20 the present Invention , the left end thereof being connect- 
ed to the right end of FIG. 1 to form the entire construc- 
tion. Network lines 4 in FIGS. 1 and 2 are connected at 
points /1, /2, /3. /4and /5 in FIG. 1 and/1', /2', /3', / 
4' and /5' in FIG. 2, respectively. 

25 [0036] Both FIGS. 1 and 2 show an outline of a news- 
print rotary press to which an embodiment of the present 
invention is applied. 

[0037] This rotary press comprises multicolor printing 
units CT1 through CT3 each having four printing sec- 

30 tions P (P1 , P2, P3 and P4), and a folding unit FD for 
cutting and folding a printed paper web W into a prede- 
termined number of printed images. 
[0038] Each printing section P has two sets of printing 
couples comprising a plate cylinder PC and a blanket 

35 cylinder BC, both disposed in such a manner as to con- 
tact each other, with the respective blanket cylinders of 
the printing couples disposed in such a manner as to 
contact each other. In the case of a newsprint rotary 
press, for example, the printing couple has a width 

40 enough to print four pages of newspaper in a single hor- 
izontal row. A divided paper web Wed obtained by divid- 
ing a paper web W having printed images across the 
entire width thereof at the center of the width In such a 
manner as to have images printed with one across-the- 

45 width half of the printing cylinder (which refers to both 
the plate cylinder PC and the blanket cylinder BC col- 
lectively, or where no specific distinction is needed be- 
tween them) of the printing section P Is overiaid on an- 
other divided paper web Wab having Images printed 

50 with the other across-the-width half of the printing cylin- 
der of the printing section P using a turn bar device (not 
shown), and all the divided paper webs Wab and Wed 
printed on each of the multicolor printing units CT1 
through CT3 are overiaid and guided to the folding unit 

55 FD where a copy of newspaper is prepared. 

[0039] Each printing couple is adapted to be driven by 
drive means MO, with the plate cylinder PC via trans- 
mission means GT, and the blanket cylinder BC via the 
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plate cylinder PC and transmission means (not shown) 
provided between the plate cylinder PC and the blanket 
cylinder BC. 

[0040] The plate cylinder PC and the adjoining blan- 
ket cylinder BC of each printing section P are connected 
to a first state changing unit 100 comprising a printing 
cylinder contacting/detaching unit and a fluid-pressure 
cylinder in such a manner that the plate cylinder PC can 
make contact with and detached from the adjoining 
blanket cylinder BC, and that the blanket cylinder BC 
can be make contact with and detach from the adjoining 
plate cylinder PC and the blanket cylinder BC. 
[0041] The printing cylinder contacting/detaching unit 
is driven by a fluid-pressure cylinder and caused to 
move between a position at which the plate cylinder PC 
and the blanket cylinder BC make contact with the ad- 
joining cylinders (printing position) and a position at 
which at least the plate cylinder PC detaches from the 
adjoining blanket cylinder BC (non-printing position). 
[0042] The folding unit FD is driven by the drive 
means MO, with the folding cylinder FC via the trans- 
mission means GT, and the other cylinders via transmis- 
sion means (not shown) provided between the folding 
cylinder FC and the other cylinders. There may be a con- 
struction where the output shaft of the drive means MO 
directly drives the plate cylinder PC or the folding cylin- 
der FC by eliminating the transmission means GT inter- 
posed between the drive means MO and the plate cyl- 
inder PC or the folding cylinder FC. 
[0043] As shown in FIG. 4, each printing couple has 
an inking arrangement 60 and a dampening arrange- 
ment 70. 

[0044] The inking arrangement 60 and the dampening 
arrangement 70 are connected to inking transmission 
means 50 having a power connecting unit CL that is a 
clutch, for example. This inking transmission means 50 
is provided in such a manner that the inking transmis- 
sion means 50 can be connected to and disconnected 
from the drive means MO of the printing couple with the 
power connecting unit CL. 

[0045] Form rollers 61 and 61 of the inking arrange- 
ment 60 are connected to a fomn roller contacting/de- 
taching unit 62 that is driven by a fluid-pressure cylinder 
and constitutes part of the second state changing unit 
1 1 0 so that each of the fonm rollers 61 and 6 1 can make 
contact with and detach from the printing plate surface 
of the plate cylinder PC, and are caused to move be- 
tween a position at which the form rollers 61 and 61 
make contact with the printing plate surface of the plate 
cylinder PC (ink-feeding position at which ink is fed to 
the printing plate surface) and a position at which the 
form rollers 61 and 61 detach from the printing plate sur- 
face of the plate cylinder PC (ink non-feeding position 
at which ink is not fed to the printing plate surface). 
[0046] Similarly, a form damping roller 71 of a damp- 
ening arrangement 70 is connected to a fonm damping 
roller contacting/detaching unit 72 that Is driven by a flu- 
id-pressure cylinder and constitutes part of the second 
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state changing unit 110 in such a manner as to make 
contact with and detach from the printing plate surface 
of the plate cylinder PC, and is caused to move between 
a point at which the form damping roller 71 makes con- 

5 tact with the printing plate surface of the plate cylinder 
PC (damping water feeding position at which damping 
water is fed to the printing plate surface) and a position 
at which the form damping roller 71 detaches from the 
printing plate surface of the plate cylinder PC (damping 

10 water non-feeding position at which damping water can- 
not be fed to the printing plate surface). 
[0047] Furthermore, ink pump groups 63 driven by 
stepping motors (not shown) are provided in the inking 
arrangement 60, and dampening water injection nozzle 

'5 groups 73 whose nozzles are opened and closed with 
solenoids, for example, are provided in the dampening 
arrangement 70. The ink pump groups 63 and the damp- 
ening water injection nozzle groups 73 are operated 
when the second state changing unit 110 is in a state in 

20 which Ink and dampening water can be supplied. 

[0048] In the drive means MO of the aforementioned 
printing couple and the drive means MO of the folding 
unit FD provided are slave control sections that are drive 
control sections indicated by #11~#18, #21~#28, 

25 #31 --#38, and #99 corresponding to the drive means 
MO, and rotary encoders with Z-phase outputs (herein- 
after simply referred to as encoders) 5 that output a 
pulse signal for an angular displacement of a predeter- 
mined angle and a Z-phase signal for each turn; the 

30 slave control sections 2 being connected to a network 
line 4 via a slave network connecting section 21 as de- 
scribed in FIG. 3. 

[0049] To the network line 4 also connected are a 
master control section 1 that is a reference control sec- 

35 tion, the printing control section 8, and operation control 
sections indicated by #1 9, #29 and #39 that correspond 
to the multicolor printing units CT1 , CT2 and CT3. There 
can be.a construction where a plurality of master control 
sections each having the functions of the master control 

40 section 1 , which will be described later, are provided, in 
place of the master control section 1 , so that the master 
control sections can be used by selectively switching 
them. 

[0050] The network line 4 is formed into a loop so that 
45 even when any one of the network line 4 fails due to 
some troubles, signal transmission between the master 
control section 1 and the slave control sections 2 of 
#1 1 ~#1 8, #21 -#28, #31 -#38, and #99 and the oper- 
ation control sections 9 of #19, #29 and #39 can be 
50 maintained with any other of the networi^ line 4. 

[0051] Moreover, the printing control section 8 and the 
operation control section 9 are connected to each other. 
[0052] FIG. 3 shows a typical state of connection of 
the master control section 1 , the slave control section 2, 
55 the printing control section 8 and the operation control 
section 9. 

[0053] In FIG. 3, the master control section 1 has an 
input operation section 11 , a processing section 12, a 
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drive reference setting section 1 3, and a master network 
connecting section 17. 

[0054] The input operation section 11 is capable of 
perfomiing operations to input at least operation signals, 
such as start, acceleration/deceleration and stop. 5 
[0055] The processing section 12 receives specific 
printing information for each printing operation from the 
printing control section 8 via the master network con- 
necting section 17, organizes sets of printing sections 
P, P, — being used for each printing operation to be car- io 
ried out continuously on the basis of the specific printing 
infomnation, combines into groups for each set the slave 
control section 2 that is the drive control section of the 
drive means MO belonging to that set, the first state 
changing unit 100, and the second state changing unit 15 
110 that are needed to be operated among the printing 
sections P, P, — to be used for that printing operation, 
and prepares a group designation message. 
[0056] The processing section 12 enables the opera- 
tion of the input operation section 11 so that the drive 20 
means MO of the organized sets are synchronously 
controlled, and sets a drive speed value on the basis of 
this operation. The processing section 12 also instructs 
the outputting of the monotonously increasing reference 
speed and the monotonously decreasing reference 25 
speed on the basis of the first and second signals output 
by the printing control section 8 as the printing operation 
proceeds. 

[0057] The master network connecting section 17 
transmits the group designating message prepared by 30 
the processing section 12 to the network line 4, also 
transmits a control message relating to drive reference 
values set by the drive reference setting section 1 3, and 
receives a response message that is response informa- 
tion sent from the slave control section 2 and the oper- 35 
ation control section 9 via the network line 4. 
[0058] The drive reference setting section 13 has a 
.master pulse signal output section 14, a speed setting 
section 15, a phase setting section 16, a monotonously 
increasing/decreasing pulse signal generating section 
18, and a monotonously increasing/decreasing refer- 
ence speed setting section 19. 

[0059] The master pulse signal output section 1 4 out- 
puts a first master pulse signal proportional to the drive 
speed value set by the processing section 1 2 on the ba- 
sis of the operational signals, such as start, accelera- 
tion/deceleration and stop, input by the input processing 
section 11, and outputs a second master pulse signal 
every time a predetermined number of first master pulse 
signals are output. so 
[0060] The first and second master pulse signals are 
signals of a frequency equal to the pulse signal output 
by the encoder 5 provided corresponding to the drive 
means MO when the multicolor printing unit is caused 
to operate at a predetennlned speed. ss 
[0061] The speed setting section 15 sets a drive ref- 
erence speed for the drive means MO on the basis of 
the first master pulse signal output by the master pulse 
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signal output section 14. 

[0062] The phase setting section 1 6 sets the drive ref- 
erence phase for a printing cylinder, such as a plate cyl- 
inder PC, to be driven by the drive means MO on the 
basis of the first master pulse signal and the second 
master pulse signal output by the master pulse signal 
output section 14. 

[0063] The monotonously increasing/decreasing 
pulse signal generating section 18 generates and out- 
puts a monotonously increasing pulse signal for monot- 
onously increasing the drive means MO or a monoto- 
nously decreasing pulse signal for monotonously de- 
creasing the drive means MO, that is, a pulse signal the 
number of outputs of which per unit time increases or 
decreases at a certain rate, on the basis of the first mas- 
ter pulse signal output by the master pulse signal output 
section 14. 

[0064] The monotonously increasing/decreasing ref- 
erence speed setting section 19 sets speeds to monot- 
onously increase or decrease, that is, increase or de- 
crease at a certain rate, the rotation of the drive means 
MO on the basis of the monotonously increasing pulse 
signal orthe monotonously decreasing pulse signal out- 
put by the monotonously increasing/decreasing pulse 
signal generating section 18. 

[0065] The slave control section 2 has a slave network 
connecting section 21 , a drive reference speed signal 
output section 22, a drive reference phase signal output 
section 23, a feedback signal receiving section 28, a 
feedback speed signal output section 29, a feedback 
phase signal output section 27, a phase deviation de- 
tecting section 24, a phase deviation signal output sec- 
tion 25, a first speed signal correcting section 26, a sec- 
ond speed signal correcting section 30 and a motor driv- 
er 31. 

[0066] The slave network connecting section 21 is a 
microcomputer including an interface for receiving 
group designating messages comprising set organizing 
information transmitted by the master control section 1 , 
and control messages, such as drive references com- 
prising drive reference speeds and drive reference 
phases, via the network line 4, and transmits to the mas- 
ter control section 1 response messages acknowledg- 
ing the receipt of messages from the master control sec- 
tion 1 as necessary. 

[0067] The drive reference speed signal output sec- 
tion 22 converts the drive reference speed, the monot- 
onously increasing reference speed and the monoto- 
nously decreasing reference speed in the control mes- 
sage into a drive reference speed signal that is an ana- 
log signal that is proportional to the speed value set by 
the processing section 12 on the basis of the input signal 
input by the input operation section 11 , and the speed 
value generated and set in accordance with the Instruc- 
tion from the processing section 12 on the basis of the 
first and second signal outputs by the printing control 
section 8, which will be described later, and outputs it. 
[0068] The drive reference phase signal output sec- 
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tion 23 receives the drive reference phase of the control 
message. Every time the drive reference phase Is input, 
the drive reference phase signal output section 23 cor- 
rects the phase by a predetermined amount so that the 
printed image printed by the printing couple maintains 
a correct positional relationship with the cutting position 
by the folding unit FD on the basis of the web feed path 
length from each printing couple to the cutting position 
of the folding unit FD and the phase of the plate cylinder 
PC and the encoders of the printing couple, both linked 
to each other via the drive means MO, so that the printed 
image printed by the printing couple can maintain a cor- 
rect relationship with the cutting position by the folding 
unit FD, and outputs the corrected phase as the drive 
reference phase in the form of an appropriate signal. 
The drive reference phase signal output section 23 of 
the slave control section 2 of #99 that controls the drive 
means MO for the folding cylinder FC of the folding unit 
FD outputs the input drive reference phase as a drive 
reference phase In the form of an appropriate signal. 
[0069] The feedback signal receiving section 28 re- 
ceives the pulse signal and the Z-phase pulse signal 
output by the encoder 5 corresponding to the drive 
means MO. 

[0070] The feedback speed signal output section 29 
calculates a value proportional to the rotational speed 
of the drive means MO on the basis of the pulse signal 
output by the encoder 5, and converts it into a drive 
speed signal that is an analog signal proportional to the 
rotational speed of the drive means MO and outputs it. 
[0071] The feedback phase signal output section 27 
detects the rotational phase of a printing cylinder, such 
as a plate cylinder PC, that is a driven part, from the 
pulse signal output by the encoder 5, and outputs it In 
the form of an appropriate signal. 
[0072] The phase deviation detecting section 24 de- 
tects a deviation of the phase of the printing cylinder with 
respect to the drive reference phase from the drive ref- 
erence phase signal output by the drive reference phase 
signal output section 23 and the phase signal of the 
printing cylinder (the plate cylinder PC, for example) out- 
put by the feedback phase signal output section 27. 
[0073] The phase deviation signal output section 25 
is a proportional plus Integral amplifier that converts the 
deviation detected by the phase deviation detecting sec- 
tion 24 Into an analog phase deviation signal for output. 
[0074] The first speed signal correcting section 26 
corrects the drive reference speed signal output by the 
drive reference speed signal output section 22 by the 
phase deviation signal output by the phase deviation 
signal output section 25. 

[0075] The second speed signal correcting section 30 
corrects the first corrected speed signal corrected by the 
first speed signal correcting section 26 by the drive 
speed signal for the drive means MO output by the feed- 
back speed signal output section 29. 
[0076] The motor driver 31 supplies drive power to the 
drive means MO the motor driver 31 itself controls on 
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the basis of the second corrected speed signal after cor- 
rected by the second speed signal correcting section 30. 
[0077] The printing control section 8 has a network 
connecting section 81 , an input operation section 82, a 

s processing section 83, a printing copy counting section 
84, a memory section 85 and a first connecting section 
86. The print copy counting section 84 is connected to 
detecting section 87 provided at a predetermined print- 
ing material detecting position. 

10 [0078] The network connecting section 81 is a micro- 
computer including an interface for receiving group des- 
ignating messages comprising set organizing informa- 
tion transmitted by the master control section 1 , and 
control messages, such as drive references comprising 

15 drive reference speeds and drive reference phases, via 
the network line 4, and transmits to the master control 
section 1 via the network line 4 the data stored in the 
memory section 85 extracted by the processing section, 
which will be described later and first and second sig- 

20 nals output by the processing section 83. The network 
connecting section 81 Inputs information contained In 
each received message to the processing section 83. 
[0079] The input operation section 82 Is capable of 
designating, prior to printing operation, at least those 

25 printing cylinders to be used for each printing operation 
of a certain number of printing operations scheduled to 
be performed continuously, and receiving the printing in- 
formation for instructing the required number of print 
copies to be printed in that printing operation. The Input 

30 operation section 82 also sets and inputs a predeter- 
mined constant to be used for calculation when the print- 
ing control section 8 outputs a first signal, as will be de- 
scribed later, and the number of effective printing mate- 
rials upstream of a predetermined detecting position for 

35 detecting printing materials that is determined by the 
distance from the predetermined detecting position for 
detecting printing materials to the printing material dis- 
charging position of the folding unit FD. When the dis- 
tance between the predetemnlned detecting position for 

40 detecting printing materials and the printing material dis- 
charging position of the folding unit FD Is too close, or 
when the number of effective printing materials up- 
stream of the predetermined detecting position for de- 
tecting printing materials is not so large, the setting of 

45 this value may be omitted, and the first calculation, 
which will be described later, may be performed by dis- 
regarding this value. 

[0080] The processing section 83 stores the data in- 
put by the Input operation section 82 In the memory sec- 

50 tion 85, perfonns a second calculation on the first signal 
output on the basis of the subtraction carried out by the 
print copy counting section 84, which will be described 
later, the "predetermined constant" and the "number of 
effective printing materials upstream of the predeter- 

55 mine detecting position for detecting printing materials" 
input by the input operation section 82, outputs a first 
signal on the basis of the second calculation results, and 
outputs a second signal on the basis of the first calcu- 
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lation results carried but by the print copy counting sec- 
tion 84. 

[0081 ] The print copy counting section 84 is connect- 
ed to detecting section 87 provided for detecting printing 
materials discharged from the folding unit FD, and the 
processing section 83. The processing section 83 ex- 
tracts the required number of print copies for that print- 
ing operation from the memory section 85, sets a value 
obtained by subtracting the "number of effective printing 
materials upstream of the predetermined detecting po- 
sition for detecting printing materials" from the required 
number of print copies, performs a first calculation of 
subtracting "1" from this value every time the detecting 
section 87 detects a printing material, and outputs the 
calculation results to the processing section 83. 
[0082] The memory section 85 stores each data input 
by the input operation section 82 via the processing sec- 
tion 83. 

[0083] The first connecting section 86 is an interface 
connecting the printing control section 8 to the operation 
control section 9 for inputting and outputting signals be- 
tween the printing control section 8 and the operation 
control section 9. 

[0084] The operation control section 9 has a network 
connecting section 91 , a second connecting section 92, 
a processing section 93 and an operation signal output 
section 94. 

[0085] The network connecting section 91 is a micro- 
computer Including an Interface for receiving group des- 
ignating messages comprising set organizing informa- 
tion transmitted by the master control section 1 , and 
control messages, such as drive references comprising 
drive reference speeds and drive reference phases, via 
the network line 4, and transmits to the master control 
section 1 response messages notifying the receipt of 
messages from the master control section 1 as neces- 
sary. The network connecting section 91 also inputs in- 
formation on each received message to the processing 
section 93. 

[0086] The second connecting section 92 is an inter- 
face connecting the printing control section 8 to the op- 
eration control section 9 for inputting and outputting sig- 
nals between the printing control section 8 and the op- 
eration control section 9. The second connecting sec- 
tion 92 also inputs received signals to the processing 
section 93. 

[0087] The processing section 93 outputs operation 
signal output instruction signals for urging the operation 
signal output section 94 to output operation signals on 
the basis of the information on each message transmit- 
ted by the master control section 1 input by the network 
connecting section 91 and each signal transmitted by 
the printing control section 8 Input by the second con- 
necting section 92. 

[0088] The operation signal output section 94 is an 
amplified signal output device for receiving the opera- 
tion signal output Instruction signal of the processing 
section 93, and outputting operation signals to operate 
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the corresponding first state changing unit 100, and the 
second state changing unit 110. 
[0089] Next, the operation of the automatic plate cyl- 
inder changing control device during the operation of a 

5 rotary press In connection with the present invention will 
be described In the following. 
[0090] Prior to the printing operation of the rotary 
press, information relating to printing cylinders, such as 
at least printing cylinders being used, an inking arrange- 

10 ment 60 being used and a dampening arrangement 70 
being used, and specific printing information, Including 
the required number of print copies, for each printing op- 
eration to be carried out continuously are input into the 
printing control section 8. More specifically aforemen- 

15 tloned pieces of Infomnatlon are Input from the input op- 
eration section 82, and stored in the memory section 85 
via the processing section 83. The processing section 
83 outputs the infonnation on the aforementioned print- 
ing cylinders stored in the memory section 85 to the 

20 processing section 1 2 of the master control section 1 as 
a reference control section via the network connecting 
section 81 . 

[0091] In the master control section 1 that is a refer- 
ence control section, the processing section thereof or- 

25 ganizes sets of printing sections P, P, — to be used for 
each printing operation to be performed continuously on 
the basis of the input information on printing cylinders, 
combines into groups for each set the slave control sec- 
tion 2 that is the drive control section of the drive means 

30 MO belonging to that set, the first state changing unit 
100, and the second state changing unit 110 that are 
needed to be operated among the printing sections P, 
R — to be used for that printing operation, prepares a 
group designation message, and transmits the mes- 

35 sage to each slave control section 2 and operation con- 
trol section 9 via the master network connecting section 
17 and the network line 4. 

[0092] Now assume that two printing operations are 
to be performed continuously, for example, with the pre- 

40 ceding printing operation involving printing on both sur- 
faces of a paper web W1 with printing sections PI and 
P2 of a multicolor printing unit CT1 , printing on both sur- 
faces of a paper web W2 with printing sections PI , P2, 
P3 and P4 of a multicolor printing unit CT2, and printing 

45 on both surfaces of a paper web W3 with printing sec- 
tions P1 and P2 of a multicolor printing unit CT3, and 
the succeeding printing operation involving printing on 
both surfaces of the paper web W1 with a printing sec- 
tion P4 of the multicolor printing unit CT1 , printing on 

50 both surfaces of the paper web W2 with the printing sec- 
tions P1 , P2, P3 and P4 of the multicolor printing unit 
CT2, printing on both surfaces of a paper web W3 with 
a printing section P3 of the multicolor printing unit CT3, 
and printing on one surface of the paper web W3 with 

55 the printing section P4. 

[0093] To perfomi the two printing operations, several 
codes, such as "F" denoting that this message desig- 
nates a group, "MC1" denoting the master control sec- 
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tion 1 as the message originator, any of "GA" code des- 
ignating that the drive means MO belongs only to the 
preceding printing operation group, "GB" code designat- 
ing that the drive means MO belongs only to the suc- 
ceeding printing operation group, "GAB" code designat- 
ing that the drive means MO belongs to both the pre- 
ceding and succeeding printing operation groups, or 
"NG" code designating that the drive means MO does 
not involve any of these groups, a node number denot- 
ing the slave control sections of #11— #18, #21 -#28, 
#31 -#38 and #99 for each of the drive means MO of 
the printing couple being controlled, slave control sec- 
tion selecting codes "ICS11" through "DCS38" and 
"DCS99" comprising codes "I," "D" and "S" indicating 
that each slave control section 2 is an object designated 
as being "operative," or as being "non-operative," and 
that when a slave control section 2 is designated as "op- 
erative," the inking arrangement 60 and the dampening 
arrangement 70 of the printing couple are selected and 
designated as "operative," or as "non-operative," and 
operation control section selecting codes "DC19," 
"DC29" and "DC39" comprising node numbers indicat- 
ing the operation control sections 9 of #1 9, #29 and #39, 
are selectively inserted between the start code "STX" 
and end code "ETX" of a text message, as shown in FIG. 
5, with a block check "BOG" suffixed to the text mes- 
sage. Note that the code "1" means that the printing cou- 
ple in question is an object designated as "operative," 
and the inking arrangement 60 and the dampening ar- 
rangement 70 of that printing couple are selected and 
designated as "operative," "D" means that the printing 
couple in question Is an object designated as "opera- 
tive/' but the inking arrangement 60 and the dampening 
arrangement 70 of that printing couple are selected and 
designated as "non-operative," and "S" means that the 
printing couple in question is an object designated as 
"non-operative." 

[0094] Upon receipt of a group designating message, 
the slave network connecting section 21 of each slave 
control section 2 sends a response message acknowl- 
edging the receipt of the group designating message to 
the master control section 1 via the network line 4, and 
the network connecting section 91 of each operation 
control section 9 that receives the group designating 
message also sends a response message acknowledg- 
ing the receipt of the group designating message to the 
master control section 1 via the network line 4. 
[0095] The response message comprises slave con- 
trol section response codes or operation control section 
response codes, consisting of "ACK" denoting that the 
message is a response message, a node number de- 
noting the drive means MO of the responded slave con- 
trol section 2 or a self-identifying node number of the 
responded operation control section 9, any of "GA," 
"GB" and "GAB" codes indicating to which group each 
slave control section 2 or operation control section 9 Is 
designated as belonging, or "NG" code indicating that 
each slave control section 2 or operation control section 
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9 is not designated as belonging to any group. (Refer to 
FIG. 5.) 

[0096] Upon receipt of a group designating message, 
the processing section 93 of each operation control sec- 

5 tion 9 judges how the group designating message in- 
structs the first state changing unit 100 and the second 
state changing unit 110 of the multicolor printing unit 
CT1 , CT2 or GT3 corresponding to the operation control 
section 9 to operate, and output an operation signal out- 

10 put instruction signal at a timing which will be described 
later. 

[0097] Upon completion of the above settings, the ro- 
tary press is ready to start a printing operation in which 
each group-designated drive means MO is synchro- 

15 nously controlled by the master control section 1 . 
[0098] Synchronously controlled printing operation is 
perfomned as operation signals, such as start, acceler- 
ation/deceleration, and stop, are input by the input op- 
eration section 1 1 of the master control section 1 . 

20 [0099] When operation signals, such as start and ac- 
celeration, are input to start a printing operation, the 
processing section 12 sets a speed value corresponding 
to the input operation signal in the master pulse signal 
output section 14 of the drive reference setting section 

25 1 3. With this, the master pulse signal output section 1 4 
outputs a first master pulse signal corresponding to the 
set speed, and outputs a second master pulse signal 
every time a predetennined number of the first master 
pulse signals are output. The first and second master 

30 pulse signals are signals of a frequency equal to the 
pulse signal output by the encoder 5 provided corre- 
sponding to the drive means MO of each printing couple 
and the Z-phase pulse signal output by the encoder 5. 
[0100] As the master pulse signal output section 14 

35 starts outputting the above signals, the speed setting 
section 1 5 and the phase setting section 1 8 of the drive 
reference setting section 13 integrate the pulse outputs 
output by the master pulse signal output section 14. That 
is, the speed setting section 16 Integrates the aforemen- 

40 tloned first master pulse signals, and the integrated val- 
ue is cleared by the second master pulse signal. 
[0101] The phase setting section 16 integrates the 
first and second master pulse signals, and the integrat- 
ed value of the first master pulse signals is cleared by 

45 the second master pulse signal, while the integrated val- 
ue of the second master pulse signals Is cleared every 
time the integrated value reaches a predetennined val- 
ue. 

[0102] The predetennined value at which the Integrat- 
50 ed value of the second master pulse signals is deter- 
mined in advance on the basis of the ratio between the 
number of revolution of a driven part (a plate cylinder 
PC, for example) and the number of revolution of the 
encoder 5; if the encoder 5 makes four(4) revolutions 
55 per revolution of the driven part, the predetermined val- 
ue is "4." and if the encoder 5 makes one revolution per 
revolution of the driven part, the corresponding value is 
"1." In other words, the phase setting section 16 does 
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not always have to count the second master pulse sig- 
nals in the latter case. 

[0103] The integrated values by the speed setting 
section 15 and the phase setting section 16 are trans- 
mitted in the form of a control message at predetermined 
intervals, at every 100 microseconds, for example, to 
the slave control section 2 which is an object designated 
as "operative" from the master network connecting sec- 
tion 17 via the network line 4. 

[0104] The control message is a text message com- 
prising "P" indicating that this message is a drive refer- 
ence, "IVIC1" denoting the master control section 1 being 
controlled, "GA" and "GAB" codes designating groups 
being operated, "V8" through "V5" denoting drive refer- 
ence speeds, and "V4" through "V1" denoting drive ref- 
erence phases inserted between the start code "STX" 
and the end code "ETX" of a message; with a block 
check "BCC" suffixed to the text message, as shown in 
FIG. 6, for example. The "V8" through "V1" here com- 
prise ASCII character sets of "0" to "9" and "A" to "F," 
and both the drive reference speed and the drive refer- 
ence phase in the message shown consist of 4 bytes, 
for example. 

[0105] These messages are transmitted over the net- 
work line 4 at a rate of 20 megabits per second, for ex- 
ample. 

[0106] In each slave control section 2 that has re- 
ceived a control message, the drive reference speed is 
input into the drive reference speed signal output sec- 
tion 22, and the drive reference phase is input into the 
drive reference phase signal output section 23 for sub- 
sequent processing. 

[01 07] That is, the drive reference speed signal output 
section 22 to which the drive reference speed is input 
obtains a value SI proportional to the speed value set 
by the processing section 1 2 by calculating the following 
equation. 

S1 =(Y2-Y1)/T 

where Y2 is the drive reference speed that was input 
this time, Y1 is the drive reference speed that was input 
immediately before it, and T is the predetenmined time 
interval In which the master control section 1 transmits 
a control message. The drive reference speed signal 
output section 22 then multiplies the value SI by an ap- 
propriate constant and outputs an analog signal corre- 
sponding to the product as a drive reference speed sig- 
nal. There may be a case, however, where SI < 0 as 
the result of Y1 > Y2 as the integrated value of the first 
master pulse signals of the speed setting section 15 is 
reset by the second master pulse signals. In such a 
case, the value 81 can be obtained by calculating the 
following equation. 

SI =(Ym + Y2- Y1)/T 
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where Ym is the number of outputs of the first master 
pulses needed for the second master pulse signals to 
be output. Ym is a predetermined value. 
[0108] The drive reference phase signal output sec- 

5 tion 23 to which the drive reference phase is input cor- 
rects the phase on the basis of the web feed path length 
from each printing couple to the cutting position of the 
folding unit FD and the imposition phase between the 
plate cylinder PC and the encoder 5 of the printing cou- 

10 pie via the drive means MO so that the printed image 
printed by the printing couple can maintain a correct re- 
lationship with the cutting position by the folding unit FD, 
as noted eariier, and outputs the corrected phase as the 
drive reference phase in the form of an appropriate sig- 

15 nal. The drive reference phase signal output section 23 
of the slave control section 2 of #99 that controls the 
drive means MO for the folding cylinder FC of the folding 
unit FD outputs the input drive reference phase as a 
drive reference phase in the form of an appropriate sig- 

20 nal. 

[0109] In the slave control section 2, furthennore, the 
output pulse signal of the encoder 5 connected to the 
drive means MO corresponding to each slave control 
section 2 is input into the feedback signal receiving sec- 

25 tion 28. The output pulse signal of the encoder 5 inputs 
into the feedback signal receiving section 28 is proc- 
essed in the feedback phase signal output section 27 
and the feedback speed signal output section 29. 
[0110] The feedback phase signal output section 27 

30 Integrates the pulse signal and Z-phase pulse signal 
output by the encoder 5, and outputs the integrated val- 
ue in the form of an appropriate signal as the rotational 
phase value for the drive means MO. In the integration 
process by the feedback phase signal output section 27, 

35 the pulse signal integrated value is cleared by the Z- 
phase pulse signal, while the Z-phase signal integrated 
value is cleared every time the integrated value reaches 
a predetermined value. The predetermined value at 
which the Z-phase signal integrated value is cleared is 

40 detemnined In advance on the basis of the ratio between 
the number of revolution of the driven part and the 
number of revolution of the encoder 5, as in the case 
where the integrated value of the second master pulse 
signals is cleared in the phase setting section 16. 

45 [0111] The feedback speed signal output section 29 
integrates the pulse signal and Z-phase pulse signal 
output by the encoder 5, and obtained a value S2 pro- 
portional to the rotational speed of the drive means MO 
every time the slave network connecting section 21 re- 

50 ceives a control message by calculating the following 
equation. 

S2 = (Y4 - Y3)/T 

55 

where Y4 is the integrated value at that time, Y3 is the 
integrated value at the time when an Immediately pre- 
ceding control message is received, and T is the prede- 
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termined time interval in which the master control sec- 
tion 1 transmits a control message. The feedbacl< speed 
signal output section 29 then multiplies the value S2 by 
an appropriate constant and outputs an analog signal 
corresponding to the product as the drive speed signal. 
There may be a case, however, where S2 < 0 as the 
result that Y3 > Y4 as the integrated value of the pulse 
signals of the feedback speed signal output section 29 
is reset by the Z-phase pulse signals. In such a case, 
the value S2 can be obtained by calculating the following 
equation. 

S2 = (Yn + Y4 - Y3)/T 

where Yn Is the number of pulse signals output by the 
encoders In the time Interval in which the preceding and 
succeeding Z-phase pulse signals are output, equal to 
the number of outputs Ym of the first master pulse sig- 
nals needed for the second master pulse signals to be 
output. Yn is a predetermined value. 
[0112] Furthermore, every time the slave network 
connecting section 21 of the slave control section 2 re- 
ceives a control message, the drive power fed from the 
motor driver 31 to the drive means MO Is corrected. The 
details thereof are as follows. 

[01 1 3] Every time the slave network connecting sec- 
tion 21 receives a control message, the drive reference 
phase signal output section 23 outputs a drive reference 
phase signal, as noted earlier. This drive reference 
phase signal Is input to the phase deviation detecting 
section 24. 

[0114] The rotational phase value of the driven part 
output by the feedback phase signal output section 27, 
that is. the feedback phase signal, is also input into the 
phase deviation detecting section 24. 
[01 1 5] Every time the drive reference phase signal is 
Input, the phase deviation detecting section 24 obtains 
a deviation between the drive reference phase and the 
rotational phase of the driven part from the drive refer- 
ence phase signal and the feedback phase signal, and 
outputs the obtained deviation to the phase deviation 
signal output section 25 that is an integration amplifier. 
The phase deviation signal output section 25 output an 
analog signal corresponding to the aforementioned In- 
put deviation as a phase deviation signal. 
[0116] The abovementioned drive reference speed 
signal is corrected with a phase deviation signal in the 
first speed signal correcting section 26 into a first cor- 
rected speed signal, and further corrected with a drive 
speed signal in the second speed signal correcting sec- 
tion 30 into a second corrected speed signal, which is 
input into the motor driver 31 . 

[0117] The motor driver 31 to which the second cor- 
rected speed signal is input corrects the drive power fed 
to the drive means MO so that the drive power matches 
with the second corrected speed signal. 
[01 1 8] Upon receipt of a control message, each oper- 
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ation control section 9 first outputs an operation signal 
output instruction signal so as to operate the ink pump 
group 63 corresponding to the inking arrangement 60 
designated as operative and the dampening water in- 

5 jection nozzle group 73 corresponding to the dampening 
arrangement 70 designated as operative. This signal is 
amplified in the operation signal output section 94 to op- 
erate the corresponding ink pump group 63 and the 
dampening water injection nozzle group 73. 

10 [01 19] Every time the network connecting section 91 
receives a drive reference, the network connecting sec- 
tion 91 inputs it to the processing section 93. Upon re- 
ceipt of the drive reference, the processing section 93 
judges the drive reference speed, and as the drive ref- 

15 erence speed reaches a predetemnlned speed, outputs 
an operation signal output instruction signal to operate 
the first state changing unit 100 corresponding to the 
printing couple designated as operative in the current 
printing operation. The processing section 93 then out- 

20 puts an operation signal output instruction signal to the 
printing couples whose inking and dampening arrange- 
ments 60 and 70 are designated as operative after the 
lapse of a predetermined time so as to operate the sec- 
ond state changing unit 110. 

25 [0120] The operation signal output instruction signal 
from the processing section 93 is amplified in the oper- 
ation signal output section 94, and output as an opera- 
tion signal to operate the corresponding first stale 
changing unit 100 and the second state changing unit 

30 110. 

[0121] With the operation of the first state changing 
unit 100 by the operation signal, the plate cylinder PC 
and the blanket cylinder BC constituting the printing cou- 
ple are caused to make contact with each other, and the 

35 blanket cylinders BC of the adjoining printing couple are 
also caused to make contact with each other. 
[0122] With the operation of the second state chang- 
ing unit 110, the inking transmission means 50 is con- 
nected to the drive means MO for driving the corre- 

40 spending printing couple via the power connecting unit 
CL. With this, the fomn roller connecting/disconnecting 
unit 62 is actuated, causing the form rollers 61 and 61 
to move to the ink feeding position at which ink is fed to 
the printing plate surface of the plate cylinder PC by 

45 making contact with the printing plate surface, and the 
form damping roller connecting/disconnecting unit 72 is 
actuated, causing the form damping rollers 71 and 71 
to move to the damping water feeding position at which 
dampening water is fed to the printing plate surface of 

50 the plate cylinder PC by making contact with the printing 
plate surface. 

[0123] Upon completion of the operation control by 
the operation control section 9, the rotary press per- 
forms the aforementioned printing operation on the ba- 
55 sis of the operation signals, such as start, acceleration/ 
deceleration and stop, input by the input operation sec- 
tion 11 of the master control section 1 , and a folded print- 
ed material is discharged from the folding unit FD. The 
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printed material discharged from the folding unit FD is 
detected by the detecting section 87 provided at an ap- 
propriate predetermined position. 
[0124] The detecting section 87 outputs a detection 
signal to the print copy counting section 84 every time 
the printing material is detected. 
[0125] The printing control section 8 operates in the 
following manner during printing operation. That is, the 
print copy counting section 84, to which a value obtained 
by subtracting the "number of effective printing material 
upstream of the predetermined detecting position at 
which printing materials are detected" from the required 
number of printing materials In the current printing op- 
eration is set via the processing section 83, the print 
copy counting section 84 performs a first calculation to 
subtract "1 " from the set value every time of receiving a 
detecting signal from the detecting section 87, and out- 
put the calculation result to the processing section 83. 
[0126] The processing section 83 recognizes the 
printing operation speed at that point of time as the drive 
reference output by the master control section 1 via the 
network connecting section 81 is input at all times, and 
when the drive means MO that has been stopped at that 
point of time is driven via the slave control section 2 at 
the monotonously increasing reference speed In the 
monotonously increasing/decreasing reference speed 
setting section 19 on the basis of the monotonously in- 
creasing pulse signal generated by the monotonously 
increasing/decreasing pulse signal generating section 
18 of the master control section 1, calculates the time 
elapsed until the drive means MO reaches the printing 
operation speed at that point of time, and calculates the 
number of printing material to be printed when the afore- 
mentioned printing operation is continued at the printing 
operation speed at that point of time for the calculated 
time. 

[0127] The processing section 83 extracts from the 
memory section 85 a "predetennined constant" stored 
in the memory section 85, that is, a predetermined con- 
stant (integer) by setting a slightly larger number than 
the number of printing materials to be printed when the 
aforementioned printing operation is carried out at the 
maximum printing operation speed for a period of time 
considered necessary to adjust the phase of the drive 
means MO that is driven at the monotonously increasing 
reference speed from the stop state at that point of time 
and reaches the printing operation speed at that point 
of time so as to match the drive reference phase of the 
drive reference so that the drive means MO can contin- 
ue the subsequent printing operation. The processing 
section 83 then performs a second calculation to sub- 
tract the calculated number of print copies and the "pre- 
determined constant" from the value obtained in the 
aforementioned first calculation. 
[0128] The processing section 83 then outputs a first 
signal when the second calculation value becomes less 
or equal "0," and outputs a second signal when the first 
calculation value becomes less or equal "0." The first 



signal is sent to the master control section 1 via the net- 
work connecting section 81 , while the second signal to 
the master control section 1 via the network connecting 
section 81 and to the operation control section 9 via the 

5 first connecting section 86. 

[0129] In the master control section 1, the received 
first signal is sent from the master network connecting 
section 1 7 to the processing section 1 2. Upon receipt of 
the first signal, the processing section 12 actuates the 

10 monotonously increasing/decreasing pulse signal gen- 
erating section 18 to generate a monotonously increas- 
ing pulse signal, sets the monotonously increasing ref- 
erence speed on the basis of the monotonously increas- 
ing pulse signal in the monotonously increasing/de- 

15 creasing reference speed setting section 1 9, and trans- 
mits a control message as shown in FIG. 7 to the slave 
control section 2 that belongs only to the succeeding 
printing operation group. 

[0130] This control message comprises a text mes- 
20 sage having "0" indicating that this message concerns 

the monotonously increasing/decreasing reference 
speed, "MCI "denoting the mastercontrol section 1 that 
is a controlling entity, "GB" denoting the group designat- 
ed as operative, and "V8" through "V5" denoting the mo- 

25 notonously increasing reference speed inserted be- 
tween the start code "STX" and end code "ETX" of the 
message, with a block check "BOG" suffixed to the text 
message. "V8" through "V5" here use ASCII character 
sets of "0" through "9" and "A" through "F," and the mo- 

30 notonously increasing reference speed in the message 
shown comprises 4 bytes, for example. Note that the 
drive reference phase is omitted in this control message. 
[0131] This control message is transmitted over the 
network line 4 at a rate of 20 megabits per second, for ^ 

35 example. 

[0132] Upon receipt of the control message, each 
slave control section 2 processes the control message 
in the same manner as in the case where the drive ref- 
erence comprising the drive reference speed and the 
40 drive reference phase, as noted earlier. Note that when 
the drive reference phase is omitted as in this control 
message, the phase deviation detecting section 24 out- 
puts a signal denoting that the phase deviation is zero 
(0). 

^5 [0133] When the master control section 1 finds that 
the monotonously increasing reference speed it outputs 
agrees with the drive reference speed of the drive ref- 
erence (the printing operation speed at that point of 
time) transmitted, in parallel with the monotonously in- 

50 creasing reference speed, to the slave control section 2 
belonging only to the preceding printing operation group 
and the slave control sections 2 belonging to both the 
preceding and succeeding printing operation groups, 
the mastercontrol section 1 switches over the contents 

55 of the control message to the slave control section 2 be- 
longing only to the succeeding printing operation group 
to which the monotonously increasing reference speed 
has been transmitted to the same contents as those of 
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the drive reference output to the slave control section 2 
belonging only to the preceding printing operation group 
and the slave control sections 2 belonging to both the 
preceding and succeeding printing operation groups. 
That is, the master control section 1 outputs a control 
message as shown in FIG. 8. The control message 
shown in FIG. 8 is such that a group belonging only to 
the succeeding printing operation Is added to the groups 
designated as operative in the control message shown 
in FIG. 6. 

[01 34] With the completion of the first calculation, the 
printing control section 8 then outputs a second signal 
to the master control section 1 and the operation control 
section 9. 

[0135] In the operation control section 9, the received 
second signal is input from the network connecting sec- 
tion 91 to the processing section 93. 
[0136] The processing section 93 outputs an opera- 
tion signal output instruction signal for operating the sec- 
ond state changing units 110 in the printing section P 
driven by the drive means MO corresponding to the 
slave control section 2 belonging only to the preceding 
printing operation group and in the printing section P 
driven by the drive means MO corresponding to the 
slave control section 2 belonging only to the succeeding 
printing operation group, and the operation signal output 
section 94 outputs an operation signal to the second 
state changing unit 110 of each of the aforementioned 
printing sections in accordance with this signal output. 
[0137] In the printing section P driven by the drive 
means MO corresponding to the slave control section 2 
belonging only to the preceding printing operation 
group, which the second state changing unit 110 has 
actuated in accordance with the operation signal, the 
operation of the Ink pump group 63 and the dampening 
water injection nozzle group 73 is stopped, the form roll- 
ers 61 and 61 are moved to the ink non-feeding position, 
and the fomn damping roller 71 is moved to the damp- 
ening water non-feeding position. 
[0138] In the printing section P driven by the drive 
means MO corresponding to the slave control section 2 
belonging only to the succeeding printing operation 
group, which the second state changing unit 110 has 
actuated, the operation of the ink pump group 63 and 
the dampening water injection nozzle group 73 is start- 
ed, the form rollers 61 and 61 are moved to the Ink feed- 
ing position, and the fomn damping roller 71 is moved to 
the dampening water feeding position. 
[0139] After the lapse of a predetermined time enough 
to complete the operation of the second state changing 
unit 110 in each printing section P., the processing sec- 
tion 93 outputs an operation signal output instruction 
signal for operating the first state changing units 100 in 
the printing section P driven by the drive means MO cor- 
responding to the slave control section 2 belonging only 
to the preceding printing operation group and in the 
printing section P driven by the drive means MO corre- 
sponding to the slave control section 2 belonging only 
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to the succeeding printing operation group, and the op- 
eration signal output section 94 outputs an operation 
signal to the first state changing unit 1 00 of each printing 
section P in accordance with this signal output. 

s [0140] In the printing section P driven by the drive 
means MO corresponding to the slave control section 2 
belonging only to the preceding printing operation 
group, which the first state changing unit 100 has actu- 
ated upon receipt of this operation signal, the printing 

10 cylinder Is moved to the non-printing position. 

[0141] In the printing section P driven by the drive 
means MO corresponding to the slave control section 2 
belonging only to the succeeding printing operation 
group, which the first state changing unit 100 has actu- 

15 ated upon receipt of this operation signal, the printing 
cylinder is moved to the printing position. 
[0142] In the master control section 1, the received 
second signal is input from the master network connect- 
ing section 17 to the processing section 12. 

20 [0143] The processing section 12 then generates a 
monotonously decreasing pulse signal by operating the 
monotonously increasing/decreasing pulse signal gen- 
erating section 18 after the lapse of a predetermined 
time enough to complete the operation of the first state 

25 changing units 100 In the printing section P driven by 
the drive means MO corresponding to the slave control 
section 2 belonging only to the preceding printing oper- 
ation group and in the printing section P driven by the 
drive means MO corresponding to the slave control sec- 

30 tlon 2 belonging only to the succeeding printing opera- 
tion group in accordance with the signal output by the 
operation control section 9, sets the monotonously de- 
creasing reference speed on the basis of the monoto- 
nously decreasing pulse signal in the monotonously in- 

35 creasing/decreasing reference speed setting section 
19, and transmits a control message as shown in FIG. 
9 to the slave control section 2 that belongs only to the 
preceding printing operation group. The control mes- 
sage shown in FIG. 9 is such that the code denoting the 

40 group designated as operative In the control message 
shown in FIG. 7 was changed from "GB" to "GA." "V8" 
and "V5" in the control message denote the monoto- 
nously decreasing reference speed. 
[0144] At the same time, the master control section 1 

45 changes the control message shown In FIG. 8 to the 
control message shown in FIG. 1 0, and transmits it in 
parallel with the control message shown In FIG. 9. The 
control message shown in FIG. 1 0 is such that the group 
belonging only to the preceding printing operation was 

50 excluded from the groups designated as operative In the 
control message shown In FIG. 8. 
[0145] These control messages are transmitted over 
the network line 4 at a rate of 20 megabits per second, 
for example. 

55 [0146] In the slave control section 2 belonging only to 
the preceding printing operation group, which has re- 
ceived the control message shown In FIG. 9, the 
processing of the control message is the same as the 
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aforementioned processing of the control message 
shown in FIG. 7 in that the sanne processing is can-led 
out as In the case where the drive reference comprising 
the drive reference speed and the drive reference phase 
Is input, and the phase deviation detecting section 24 
outputs a signal denoting that the phase deviation Is ze- 
ro. That is, the drive means MO corresponding to the 
slave control section 2 belonging only to the preceding 
printing operation group is decelerated and brought to 
a halt. 

[0147] After the control message shown In FIG. 10 
has been received, the slave control section 2 belonging 
to the succeeding printing operation group and the slave 
control section 2 belonging to both the preceding and 
succeeding printing operation groups carry out the 
same processing as in the past, and control the corre- 
sponding drive means MO in the same manner as In the 
past. 

[01 48] By carrying out the abovementioned control, a 
preceding printing operation Is smoothly taken over to 
a succeeding printing operation without Inten^uptlng the 
operation of the rotary press. 

[0149] Although the above description deals with the 
case where two different printing operations are carried 
out continuously, It will be apparent from the foregoing 
description that any number of different printing opera- 
tions can be carried out in the same manner. Needless 
to say, when carrying out several different printing op- 
erations continuously, printing plates can be changed 
as necessary In the printing section that Is stopped after 
the completion of a preceding printing operation. 
[0150] Furthermore, the foregoing description deals 
with the case where the processing section 12 of the 
master control section 1 , the processing section 83 of 
the printing control section 8, and the processing section 
93 of the operation control section 9 are provided as 
separate units, there can be an arrangement where a 
single processing section serves as the processing sec- 
tion 12 of the master control section 1 and the process- 
ing section 82 of the printing control section 8, or a single 
Input operation section serves as the Input operation 
section 11 of the master control section 1 and the input 
operation section 82 of the printing control section 8. 
[0151] As described above, the present Invention 
makes It possible to change a plate cylinder used in the 
preceding printing operation to another plate cylinder 
used in the succeeding printing operation without inter- 
rupting the operation of the rotary press. 
[0152] Even when plate cylinders are changed, gen- 
eration of unwanted printed materials (spoilage) can be 
reduced to the minimum, leading to an efficient printing 
of multiple types of printed materials. The present inven- 
tion also makes it possible to minimize the generation 
of unnecessary printing materials (spoilage) even when 
changing plate cylinders, print multiple kinds of printing 
materials efficiently, and extremely severely control of 
printing operation, aimed at reducing unwanted printed 
materials (spoilage) that has heretofore been impossi- 
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ble. The present invention is also very effective in re- 
ducing running costs and improving productivity. 



5 Claims 

1. A control apparatus for automatically changing 
plate cylinders for use in rotary press providing a 
plurality of printing units, wherein each printing unit 

10 comprises at least a plate cylinder and an ink feeder 
to the printing plate surface on the outer periphery 
of the plate cylinder, a printing drive unit to drive at 
least a plate cylinder, a first state changing unit to 
Individually change at least each plate cylinder from 

15 a printing state enabling printing to a non-printing 
state disabling printing, a second state changing 
unit to change each Ink feeder from an ink feeding 
state enabling ink feeding to the printing plate sur- 
face to an ink non-feeding state disabling ink feed- 

20 ing, wherein the apparatus comprising: 

a reference control section perfonning an input 
operation of at least an operation instruction for 
a printing operation, such as start, acceleration/ 

25 deceleration and stop, outputting a drive refer- 

ence corresponding to the operation instruc- 
tion, and selectively outputting a monotonously 
increasing reference speed that monotonously 
increases at a predetemilned gradient and a 

30 monotonously decreasing reference speed that 

monotonously decreases at a predetermined 
gradient, aside from the outputting of the drive 
reference; 

a drive control section being provided for each 

35 printing drive unit for controlling the rotation of 

the printing drive unit on the basis of a signal 
from the reference control section; 
a printing control section setting a required 
number of print copies for a printing operation, 

40 carrying out a first calculation where "1 " Is sub- 

tracted from the required number of print copies 
for the printing operation every time a printing 
material is detected at a predetemrilned detect- 
ing position and a second calculation where a 

45 period of time for a currently stopped printing 

drive unit to be driven at the monotonously In- 
creasing reference speed and reach a printing 
operation speed at that point of time in the print- 
ing operation is calculated, 

50 calculating the number of printing materials to 

be printed when the printing operation at that 
point of time is continued for the calculated pe- 
riod of time, and 

subtracting at all times the sum of the calculat- 
es ed number of printing materials and a predeter- 
mined constant from the value obtained in the 
first calculation, 

outputting a first signal when a value obtained 
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in the second calculation becomes less or 
equal "0/' and outputting a second signal when 
a value obtained as the calculation result of the 
first calculation becomes less or equal "0;" and 
an operation control section outputting a state 5 
changing signal for operating the first state 
changing unit to change the state of plate cyl- 
inders, and the second state changing unit to 
change the state of the ink feeder, 

10 

Wherein the drive control section outputting 
the monotonously Increasing reference speed in re- 
sponse to the output of the first signal in a prede- 
termined relationship, and outputting the monoto- 
nously decreasing reference speed In response to is 
the output of the second signal in a predetermined 
relationship, and the operation control section out- 
putting an operation signal for operating the first 
state changing unit and the second state changing 
unit in response to the output of the second signal 20 
In a predetennlned relationship. 

2. A control apparatus according to claim 1 , wherein 
the reference control section designates a printing 
section to be used in a first printing operation, or 25 
distinctively a printing section to be newly used and 

a standing printing section to be used continuously. 

3. A control apparatus according to claim 1 , wherein 

the printing control section is provided in such a 30 
manner that the number of effective printing mate- 
rials upstream of a predetermined detecting posi- 
tion for detecting printing materials can be set, and 
that the number of effective printing materials up- 
stream of the predetermined detecting position can 35 
be subtracted from the required number of print 
copies for the printing operation during the first cal- 
culation. 

4. A control apparatus according to claim 1 , wherein 40 
the reference control section is provided as a mas- 
ter control unit, and the drive control section is pro- 
vided as a slave control unit subordinate to the mas- 
ter control unit. 

45 

5. A control method for automatically changing plate 
cylinders for use in a rotary press providing a plu- 
rality of printing units, wherein each printing unit 
comprises at least a plate cylinder and an ink feeder 

to the printing plate surface on the outer periphery so 
of the plate cylinder, a printing drive unit to drive at 
least a plate cylinder, a first state changing unit to 
individually change at least each plate cylinder from 
a printing state enabling printing to a non-printing 
state disabling printing, a second state changing ss 
unit to change each ink feeder from an ink feeding 
state enabling ink feeding to the printing plate sur- 
face to an ink non-feeding state disabling Ink feed- 



ing, the method comprises the steps of: 

performing an input operation of at least an op- 
eration Instruction for a printing operation, such 
as start, acceleration/deceleration and stop, 
outputting a drive reference corresponding to 
the operation instruction, and selectively out- 
putting a monotonously increasing reference 
speed that monotonously Increases at a prede- 
termined gradient and a monotonously de- 
creasing reference speed that monotonously 
decreases at a predetemriined gradient, aside 
from the outputting of the drive reference; 
being provided for each printing drive unit for 
controlling the rotation of the printing drive unit 
on the basis of a signal from the reference con- 
trol section; 

setting a required number of print copies for a 
printing operation, carrying out a first calcula- 
tion where "1" is subtracted from the required 
number of print copies for the printing operation 
every time a printing material is detected at a 
predetermined detecting position and a second 
calculation where a period of time for a currently 
stopped printing drive unit to be driven at the 
monotonously increasing reference speed and 
reach a printing operation speed at that point 
of time in the printing operation is calculated, 
calculating the number of printing materials to 
be printed when the printing operation at that 
point of time is continued for the calculated pe- 
riod of time, subtracting at all times the sum of 
the calculated number of printing materials and 
a predetermined constant from the value ob- 
tained in the first calculation, and outputting a 
first signal when a value obtained in the second 
calculation becomes less or equal "0" and out- 
putting a second signal when a value obtained 
as the calculation result of the first calculation 
becomes less or equal "0;" and 
outputting a state changing signal for operating 
the first state changing unit for changing the 
state of plate cylinders, and the second state 
changing unit for changing the state of the ink 
feeding means feeding ink, 

wherein the drive control section outputs the 
monotonously increasing reference speed in re- 
sponse to the output of the first signal in a prede- 
termined relationship and outputs the monotonous- 
ly decreasing reference speed In response to the 
output of the second signal in a predetermined re- 
lationship, and the operation control section outputs 
an operation signal for operating the first state 
changing unit and the second state changing unit in 
response to the output of the second signal in a pre- 
detemriined relationship. 
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6. A rotary press capable automatically changing plate 
cylinders comprising: 

a plurality of printing units, wherein each print- 
ing unit comprises at least a plate cylinder and 5 
an Ink feeder to the printing plate surface on the 
outer periphery of the plate cylinder; 
a printing drive unit to drive at least a plate cyl- 
inder; 

a first state changing unit to individually change io 
at least each plate cylinder from a printing state 
enabling printing to a non-printing state disa- 
bling printing, a second state changing unit to 
change each ink feeder from an ink feeding 
state enabling ink feeding to the printing plate i5 
surface to an Ink non-feeding state disabling ink 
feeding; and 

a control apparatus further comprises: 

20 

a reference control section performing an input 
operation of at least an operation instruction for 
a printing operation, such as start, acceleration/ 
deceleration and stop, outputting a drive refer- 
ence corresponding to the operation instruc- 25 
tion, and selectively outputting a monotonously 
increasing reference speed that monotonously 
increases at a predetermined gradient and a 
monotonously decreasing reference speed that 
monotonously decreases at a predetermined 30 
gradient, aside from the outputting of the drive 
reference, 

a drive control section being provided for each 
printing drive unit for controlling the rotation of 
that printing drive unit on the basis of a signal 35 
from the reference control section, 



tained in the first calculation, 
outputting a first signal when a value ob- 
tained in the second calculation becomes 
less or equal "0," and outputting a second 
signal when a value obtained as the calcu- 
lation result of the first calculation becomes 
less or equal "0;" and 

an operation control section outputting a state 
changing signal for operating the first state 
changing unit to change the state of plate cyl- 
inders, and the second state changing unit to 
change the state of the ink feeder, 

wherein the drive control section outputting 

the monotonously increasing reference speed in re- 
sponse to the output of the first signal In a prede- 
termined relationship, and outputting the monoto- 
nously decreasing reference speed in response to 
the output of the second signal in a predetermined 
relationship, and the operation control section out- 
putting an operation signal for operating the first 
state changing unit and the second state changing 
unit in response to the output of the second signal 
in a predetermined relationship. 



a printing control section setting a required 
number of print copies for a printing oper- 
ation, 40 
carrying out a first calculation where "1" Is 
subtracted from the required number of 
print copies forthe printing operation every 
time a printing material is detected at a pre- 
detennined detecting position and a sec- 45 
ond calculation where a period of time for 
a currently stopped printing drive unit to be 
driven at the monotonously increasing ref- 
erence speed and reach a printing opera- 
tion speed at that point of time in the print- so 
ing operation is calculated, 
calculating the numberof printing materials 
to be printed when the printing operation at 
that point of time is continued for the cal- 
culated period of time, and 55 
subtracting at all times the sum of the cal- 
culated number of printing materials and a 
predetemiined constant from the value ob- 
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FIG. 1 
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FIG- 2 
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FIG. 3 
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